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解菌多样性进行了分析。通过 GC-MS 分析发现沉积物中主要含有 5种中长链的烷烃。
为分析沉积物中原位菌群结构，构建了 16S rDNA 文库，发现原位菌群中变形菌纲类
群尤其是 γ 亚群是 主要的。随后以不同链长的烷烃为唯一碳源，从南海南沙群岛
2 个样品中富集得到 20 个不同烷烃降解菌群，并结合 16S rDNA 文库和 DGGE 对各菌
群的结构进行了分析。从各不同链长烷烃富集后的 20 个菌群中共分离到 23 株细菌，
分属于 11 个不同的属。降解菌群中分离到的培养菌的系统发育分析表明，它们分别
属于变形菌类群 γ-（72％），α-亚群（23％）、黄杆菌类群，多样性丰富。结合




从站点 19-B1 分离的菌株 19-m-6 其 16S rRNA 与已报道的食烷菌 Alcanivorax 
hongdengensis A-11-3T有 高同源性为 97.4％，与该属其它模式种的同源性分别为
A. borkumensis SK2T（96.4％）、A. jadensis T9T (97%)、A. venustensis ISO4T
（94.22%）、A.dieselolei B-5T（94.82％）。菌株 19-m-6 与 A. borkumensis SK2T、
A. jadensis T9T、A. hongdengensis A-11-3T 的杂交结果表明其 DNA 相关性分别为
39.2%，31.5%，45.8%。菌株 19-m-6 具有很广的烷烃降解范围（C9～C32）。从该菌
株中 PCR 克隆到了 2个烷烃羟化酶 AlkB 基因片段，分别与已报道的 AlkB 基因同源性
















相关性以及促旋酶基因 gyrB 序列等分析，表明菌株 19-m-6 是属于食烷菌属的一个新
种，初步命名为 Alcanivorax nanshagensis。 
















Diversity of alkane-degradaing bacteria in the sediments of 
South China Sea and Identification of a novel species of 
Alcanivorax 
ABSTRACT 
Petroleum oil is the major source of energy of modern society but also a serious 
environmental pollutant, especially in the marine environments. The annual world 
production of crude oil is 70 million barrels per day, with approximately 50% of this being 
transported by sea. Occasionally oil tanker accidents result in large-scale marine and 
coastal pollution. Oil pollution is likely to remain a significant threat to marine and coastal 
wildlife and ecosystems. It has long been recognized that many microorganisms can use 
medium or long-chain n-alkanes as sources of carbon and energy, which has stimulated 
many studies on the usefulness of these organisms in the bioremediation of oil spills and 
contaminated sites. It’s very important and necessary to isolate and detect 
petroleum-degrading microorganisms from the polluted environment.  
By enrichment with different n-alkanes as the sole carbon source, the diversity of 
alkane-degrading bacteria in the sediments of the Nan Sha area of South China Sea was 
surveyed. In the sediments of two sampling sites, five n-alkanes were detected with 
GC-MS. To examine the diversity of alkane degrading bacteria therein, 16S rDNA clone 
library was constructed, and confirming that the bacteria belong to Proteobacteria 
especially the γ-Proteobacteria were most abundant. Subsequently, enrichments with 
different n-alkanes of varied chain length were conducted and the bacteria consortia were 
analyzed combined with 16S rDNA clone libraries and PCR-DGGE. As a result, 23 strains 
were isolated and they belonged to 11 genera. Most of these isolated populations have been 
previously reported as n-alkanes degraders. In commuties enriched with different n-alkanes, 
bacteria of Alcanivorax genus proved to be the most dominant member. This suggests that 
Alcanivorax plays a key role in n-alkanes degradation. Bacteria belonged to genus of 















different chain length of n-alkanes brought about similar influence to bacterial community 
structure.  
Among the isolated strains of site 19-B1, 19-m-6 was shown to belong to the genus of 
Alcanivorax, the highest similarity values of 16S rRNA gene were found with A. 
hongdengensis A-11-3T（97.4％）, the similarity with other type strains was 96.4％（A. 
borkumensis SK2T）, 97% (A. jadensis T9T), 94.22%（A. venustensis ISO4T）, 94.82％
（A.dieselolei B-5T）, respectively. The relevance of the DNA between Strain 19-m-6 and A. 
borkumensis SK2T, A. jadensis T9T, A. hongdengensis A-11-3T , showed by Hybridization, 
were 39.2%, 31.5%, 45.8%. Strain 19-m-6 was able to utilize various n-alkanes as the sole 
carbon source, ranging in chain length at least from C9 to C32. In addition, the results of 
physiological and biochemical tests including cellular fatty acid composition, the analyses 
of sequences of gryase gene gryB and the sequences of alkane hydroxylase, support that 
Strain 19-m-6 is affiliated to the genus Alcanivorax but differentiated from recognized 
Alcanivorax species, and named as Alcanivorax nanshagensis 19-m-6T. 






















石油总产量的 0.5%，倾注到海洋的石油量达 500-1000 万吨，由于航运而排入海洋的




































































































spp.[16]、Cycloclasticus spp.[17]、Oleiphilus spp.[18]、Oleispira spp.[19]、Thalassolituus 
spp.[20] ，Marinobacter[21]、Neptunomonas[22]、和 Planomicrobium (以前被认为动球菌
属 Planococcus)[23] 属的一些菌株。其中 Alcanivorax spp., Oleiphilus spp., Oleispira 
spp. 、Cycloclasticus spp.和 Thalassolituus spp.是海洋中特有的专业的烃类降解菌，能
利用不同链长的支链，直链饱和烷烃和芳香烃，而这些细菌只能利用 BILOGY 板上 95
种有机碳源中的有限的几种，利用高度专业化的特异性底物，因此被称为“the obligate 
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